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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election of group I in the reply filed on 3/22/2004 is acknowledged. 
Because applicant did not distinctly and specifically point out the supposed errors in the 
restriction requirement, the election has been treated as an election without traverse 
(MPEP§ 818.03(a)). 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

3. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Yoshida et al., 
US patent No. 4,831,424. 

Regarding claim 1, Yoshida teaches a MOSFET (fig. 1), comprising: a 
semiconductor substrate having one of main surface (top surface of the substratel ) and 
the other main surface (bottom surface of the substrate 1 ) opposite to each other, the 
semiconductor substrate having a source electrode (S) and a gate electrode (G) 
provided on the one main surfaces and a drain electrode (D) provided on the other main 
surface; a source terminal layer (the terminal above the source electrode) disposed on 
the one main surface and joined to the source electrode (S); a gate terminal layer (the 
terminal above the gate electrode) disposed on the one main surface and joined to the 
gate electrode (G); and a drain terminal layer (the terminal above the drain electrode D) 
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disposed on the other main surface and joined to the drain electrode (D); wherein the 
source terminal layer and the gate terminal layer are respectively disposed on the one 
main surface with such sizes as to fall within the area of the one main surface (refer to 
fig. 1), and the drain terminal layer is disposed with such a size as to fall within the area 
of the other main surface (refer to fig. 1 ). 

The limitation of power MOSFET is not given patentable weight because the 
recitation occurs in the preamble. A preamble is generally not accorded any patentable 
weight where it merely recites the purpose of a process or the intended use of a 
structure, and where the body of the claim does not depend on the preamble for 
completeness but, instead, the process steps or structural limitations are able to stand 
alone. See In re Hirao, 535 F.2d 67, 190 USPQ 15 (CCPA 1976) and Kropa v. Robie, 
187 F.2d 150, 152, 88 USPQ 478, 481 (CCPA 1951). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshida 
in view of Wang et al. US patent No. 5,866,947. 

Regarding claim 2, Yoshida teaches substantially the entire claimed structure of 
claim 1 above except stating that the source terminal layer, the gate terminal layer, and 
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the drain terminal layer are respectively jointed to the respective main surfaces with 
conductive adhesives. 

The use of conductive adhesives is conventional in the art and also taught by 
Wang (col. 5, lines 1 1-21 and fig, 2) the use of adhesion layer (10) in the structure of 
forming source/drain contact. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the adhesive layer taught by Wang in the structure of 
Yoshida in order to improve contact resistance. 

6. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshida 
in view of Herbert, US patent No. 3,577,019. 

Regarding claim 3, Yoshida teaches the entire claimed structure of claim 1 above 
except explicitly stating that the source terminal layer, the gate terminal layer, and the 
drain terminal layer are respectively formed of metallized layers. 

Herbert teaches (fig. 1) the use of metallic contacts as terminals to source 
electrode, drain electrode and gate electrode. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the metallic terminal taught Herbert in the structure 
of Yoshida in order to improve ohmic contact between the electrodes and the terminals. 

The limitation of the metallized layers evaporated onto the source electrode, the 
gate electrode, and the drain electrode is considered a product-by-process claim. 
"[E]ven though product-by process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of a 
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product does not depend on its method of production. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process." In re 
Thorpe, 111 F.2d 695, 698. 227 USPQ 964, 966 (Fed. Cir 1985). 
7, Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoshida in view of Okazaki et al., JP patent No. 06-326365. 

Regarding claim 4, Yoshida teaches substantially the entire claimed structure of 
claim 1 above except explicitly stating that the surfaces of the source terminal layer, the 
gate terminal layer, and the drain terminal layer are respectively formed with brazing 
layers. 

It is conventional and also taught by Okazaki (figs. 1 A and B) the use of brazing 
(soldering) material to form terminals (3 and 4) in a structure of a semiconductor device. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a brazing (soldering) material to form the surfaces of the 
source terminal layer, the gate terminal layer, and the drain terminal layer as taught by 
Okazaki in the structure of Yoshida in order to reduce the process cost. 

Regarding claim 5, Yoshida teaches substantially the entire claimed structure of . 
claim 1 above except explicitly stating a circuit board, wherein the power MOSFET is 
packaged in such a manner that the respective main surfaces of the semiconductor 
substrate in the power MOSFET are substantially normal to a circuit board. 

Okazaki teaches an arrangement where a semiconductor device (refer to fig. 1 B) 
is situated on a substrate (8) wherein the semiconductor device is packaged in such a 
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manner that the respective main surfaces of the semiconductor device are substantially 
normal to the substrate (8, refer to fig. IB). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to arrange the MOSFET of Yoshida in such a manner that the 
respective main surfaces of the semiconductor substrate in the MOSFET are 
substantially normal to a circuit board as taught by Okazaki in order to form a 
miniaturized thin type power MOSFET structure. 

Regarding claim 6, Yoshida teaches substantially the entire claimed structure of 
claims 1 and 5 above including the source terminal layer, the gate terminal layer, and 
the drain terminal layer in the power MOSFET are respectively brazed (soldered) to the 
circuit board (substrate 8) with brazing (soldering) materials (refer to fig. 1 B of Okazaki). 
8. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshida, 
Okazaki and in view of Bencuya et al. US patent No. 6,423,623. 

Yoshida teaches substantially the entire claimed structure of claims 1 and 5 
above except explicitly stating that an encapsulating resin material is provided so as to 
cover the semiconductor substrate, the source terminal layer, the gate terminal layer, 
and the drain terminal layer in the power MOSFET. 

Bencuya teaches using a resin material (molding material 300, fig. 3) to provide 
packaging to a power MOSFET device. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the packaging taught by Bencuya in the structure of 
Yoshida in order to provide a package that reduces package resistances. 
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Conclusion 



9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. References B and C are cited as being related to power 
MOSFET packaging. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samuel A Gebremariam whose telephone number is 
(571) 272-1653. The examiner can normally be reached on 8:00am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (571) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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